Relationship of sulfation to ongoing chondroitin polymerization during biosynthesis of chondroitin 4-sulfate by microsomal preparations from cultured mouse mastocytoma cells.
A microsomal preparation from chondroitin 4-sulfate-synthesizing cultured mouse mastocytoma cells was incubated with UDP-[3H]GalNAc, UDP-GlcA, and 3'-phosphoadenylylphosphosulfate (PAPS) for 30 s at 10 degrees C and with UDP-[14C]GlcA, UDP-GalNAc, and PAPS for 4 h at 37 degrees C for synthesis of 3H- and 14C-labeled chondroitin/chondroitin sulfate. The latter incubation provided more than 100 times as much product as did the short incubation at 10 degrees C. Upon chromatography of the isolated labeled glycosaminoglycans on a Sepharose CL-6B column, most of the [14C]glycosaminoglycan from the 4 h, 37 degrees C incubation was excluded from the column, indicating that this nascent glycosaminoglycan had been polymerized fully. In contrast, most of the [3H]glycosaminoglycan from the 30 s, 10 degrees C incubation was mostly retarded upon cochromatography on this same column, indicating that the nascent glycosaminoglycan was still growing in size. The labeled fractions representing chondroitin/chondroitin sulfate of varying sizes were analyzed for degree of sulfation by degradation with chondroitin ABC lyase followed by paper electrophoresis of the products. Results indicated that the [14C]chondroitin/chondroitin sulfate formed in the 4-h incubation was 60-70% sulfated. Incomplete chains of [3H]chondroitin/chondroitin sulfate formed in the 30-s incubation were also sulfated as much as 20-25%. As the size of the [3H]chondroitin/chondroitin sulfate increased, there was a concomitant increase in sulfation. These results demonstrate that in this microsomal system sulfation takes place while the nascent chondroitin glycosaminoglycan chains are still actively growing in length, although the sulfation lags somewhat behind the polymerization. This not only indicates a common membrane location for both polymerization and sulfation of chondroitin but also demonstrates that the sulfation of chondroitin by these mastocytoma cells may occur during the process of glycosaminoglycan polymerization rather than subsequent to completion of the glycosaminoglycan chains.